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INTRODUCTION 

Field  rainfall  simulation  studies  were  begun  by  the  Bureau  of  Land  Manage- 
ment in  the  summer  of  1979  to  provide  BLM  District  Office  staff  with  data 
to  help  evaluate  the  effects  of  Livestock.  Management  Systems  on  infiltra- 
tion and  erosion.   Plot  studies  were  conducted  at  four  field  sites:   Green 
Mountain  (Wyoming),  Prairie  Potholes  (Montana),  Harcuvar  Vulture  (Arizona), 
and  San  Miguel  (Colorado).   The  purpose  of  this  report  is  to  present  the 
data  collected  from  14  plots  on  the  Phillips-Elloam  soil  complex  and  7 
plots  on  the  Dilts-Julin  soil  association  at  Prairie  Potholes  (Montana). 

Precipitation,  infiltration,  runoff  and  suspended  sediment  data  are  pre- 
sented graphically  for  individual  simulated  rainfall  events  on  each  plot. 
Total  precipitation  (P),  total  runoff  (Q),  Q/P  ratio,  total  sediment 
yield,  final  infiltration  (fc)  and  pre-run  soil  moisture  are  listed  for 
individual  runs.   Soil  series,  range  condition  and  vegetation  data  are 
listed  for  individual  plots.   Summary  data  are  provided  separately  for  all 
runs  within  the  Phillips-Elloam  complex  and  the  Dilts-Julin  association. 
Means  and  standard  errors  are  calculated  for  P,  Q/P,  fc,  and  total  sediment 
yield.   Linear  regression  relationships  are  determined  between  final 
infiltration  (fc)  and  total  vegetative  cover  (vegetation,  persistent  and 
non-persistent  litter)  for  dry  (first)  and  wet  (second)  runs  within  a 
complex  or  association.   While  many  variables  affect  the  runoff  response  of 
individual  plots,  it  was  felt  that  total  vegetative  cover  was  the 
hydrologic  variable  most  directly  affected  by  livestock  grazing.   If 
describable,  the  fc  versus  total  vegetative  cover  relationship  was  felt  to 
be  of  fundamental  interest  to  watershed  managers. 

METHODS 

Twenty-one  plots,  approximately  2,500  ft2  in  area,  were  located  at  the 
Prairie  Potholes  site.   Plots  were  selected  in  cooperation  with  Lewistown 
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District  Office  personnel.   To  insure  uniform  sprinkler  grid  layouts  among 
plots,  a  transit  was  used  to  locate  the  twenty-five  sprinkler  positions 
(Fig.  1).   Each  plot  was  equipped  with  a  one-inch  Parshall  or  a  0.4-ft  HS 
flume,  a  Stevens  stage  height  recorder,  and  twelve  wedge-type  raingages. 

The  rainfall  simulator  employed  was  patterned  after  one  developed  at 
Colorado  State  University  (Holland,  1969)  and  modified  by  Lusby  and  Toy 
(1976).   The  simulator  was  designed  to  provide  rainfall  intensities  of 
approximately  2  in./hr  at  70  percent  terminal  raindrop  velocity  with 
variable  raindrop  size. 

A  minimum  of  two  runs  were  conducted  on  each  plot.   A  "wet"  run  generally 
followed  a  "dry"  run  by  approximately  one  day.   For  each  run,  rainfall  was 
applied  at  approximately  2  in./hr  for  35-40  minutes.   Times  to  ponding  and 
runoff  were  recorded.   Runoff  was  sampled  at  1  to  2  minute  intervals, 
increasing  to  5  minute  intervals  during  the  latter  part  of  the  run. 
Laboratory  analysis  was  performed  on  water  samples  for  suspended  sediment 
concentration. 

Soil  cores  were  taken  at  2  to  4  locations  and  at  10  cm  increments  prior  to 
each  run,  and  were  analyzed  for  water  content. 

Vegetative  cover  was  sampled  at  100  points  along  each  of  two  transects  on 
each  rainfall  simulation  plot,  using  a  10-point  frame  (Neal  et  al. ,  1969). 
Canopy  cover  was  calculated  from  first  hit  data  in  the  canopy.   Basal 
cover  data  was  determined  from  subsequent  basal  hit  data.   Range  condition 
was  determined  from  plant  species  composition  data  for  each  plot  using  BLM 
Manual  4412  (1979). 

Relative  plot  elevations  were  measured  by  transit  and  level  rod.   The  data 
were  used  to  construct  plot  contour  maps  by  a  computer  program  (USFS, 
1975).   The  contour  maps  were  used  to  compute  plot  area  and  weighted  mean 
plot  slope. 


Figure  1.   Sprinkler  grid  and  plot  layout  for  a  simulation  plot. 
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SITE  DESCRIPTION 

The  study  plots  of  the  Prairie  Potholes  area  were  located  on  glaciated 
plains  of  northeastern  Montana  (Figure  2).   The  soils  are  derived  from 
glacial  till  and/or  the  weathering  of  an  underlying  formation  known  as  the 
Bear  Paw  Shale.   Vegetation  consists  of  cool  season  grasses  and  shrubs 
typical  of  the  short  grass  prairie. 

The  area  topography  is  gently  rolling,  expansive  grasslands  interspersed 
with  stream  channels,  potholes,  and  manmade  reservoirs.  Elevations  for  the 
study  plots  range  from  2290  to  2920  feet.   Annual  precipitation  averages  10 
to  14  inches  and  occurs  as  winter  snowstorms  and  summer  convectional 
storms. 

The  area  chosen  for  study  was  a  complex  of  range  sites  and  soil  series. 
These  soils  normally  occur  in  association  with  each  other  on  small,  unmap- 
pable  units.   Study  plots  1  through  13  and  21  were  on  the  Phillips-Elloam 
soil  complex  which  consists  of  four  soil  series  and  three  corresponding 
range  sites  (Table  1).   These  series  and  corresponding  range  sites  were: 
Elloam-Claypan,  Phillips-Silty,  Absher-Dense  Clay,  and  Thoeny-Claypan.   The 
Elloam,  Absher  and  Thoeny  series  are  classified  as  fine,  montmorillonitic 
borollic  natrargids.   They  are  well  drained  with  slow  to  very  slow  perme- 
ability and  have  slow  to  rapid  runoff  potential.   The  Phillips  series  is 
classified  as  a  fine,  montmorillonitic  borollic  paleargids.   It  is  well 
drained  with  slow  permeability  and  has  slow  to  medium  runoff  potential.   In 
general,  Phillips  soils  are  silty  loams  occurring  on  the  tops  of  hummocks. 
Thoeny  soils  are  similar  to  Phillips  soils  except  that  they  have  a  sodium 
cap  at  a  depth  of  5  to  10  inches  and  occur  on  the  flanks  of  hummocks. 
Elloam  and  Absher  soils  occur  between  hummocks.   Absher  soils  have  a  thin 
surface  crust  underlain  by  dense  clay.   Elloam  soils  have  a  loamy  surface 
texture  underlain  by  a  sodium  cap  at  a  depth  of  1  to  4  inches.   Vegetation 
on  the  Phillips-Elloam  complex  consists  of  short  grasses  and  forbs. 

Plots  14  through  20  were  a  Dilts-Julin  soil  association.   Plot  18  was  a 
Julin-Shallow  Clay  range  site.   Plots  14  through  17,  19,  and  20  were  on  a 
Dilts-Shallow  Clay  range  site.   The  Dilts  and  Julin  series  are  classified 

5 


a 

e 
o 

u 

o 

-J 

3 
CO 


M 

3 
00 

fa 


o 
en 


m        cm        en 


m 


3 
en 


o 
o 
m 


CM 

on 


on 
on 


> 


> 


x 

<U 

r-t 
— 

E 
o 
u 

s 

CO 

o 


I 

CD 

a. 


p- 


u 
■j 
u 
o 
cd 

- 

CO 

J= 


CO 

a 

•H 
CO 

cm 


J3 
CO 
H 


o 

m 

• 

o 

• 

CO 

o 

en 

CO 

ON 

m 

3 

m 

r>. 

O 

ON 

iH 

en 

CM 

en 

o 

CO 

ON 
CM 

o 

en 

00 

m 

CM 

oo 

«T 

O 

CO 

CM 

Ed 

CM 

m 

o 

r^ 

rH 

CM 

«tf 

CM 

u-i 

Z 

ON 
CM 

o 

NO 

ON 

m 

^1 

o 

■>» 

-y 

CM 

en 

3 

vO 

vO 

m 

o" 

i—( 

vO 

0*1 

O 

00 
CM 

o 

m 

t-^ 

ON 

m 

o 

<— I 

<~t 

en 

m 

vO 

CO 

o 

r^ 

m 

ON 

r-4 

p^ 

r-i 

rH 

m 

ON 

CM 

o 

vO 

P^ 

on 

m 

m 

.-h 

ON 

CM 

2 

o 

CM 

m 

NO 

CM 

rH 

<-t 

-<r 

~T 

p^ 

CM 

o 

<J- 

ON 

m 

00 

m 

CM 

p-» 

MD 

sj 

Ed 

o 

00 

m 

CM 

CM 

CM 

<T 

■* 

Z 

CM 

O 

m 

00 

p-» 

ON 

in 

ON 

CM 

m 

3 

m 

r-* 

o 

CM 

rH 

CM 

C-l 

m 

m 

CM 

o 

vO 

ON 

m 

<J3 

on 

LO 

r^ 

t—t 

vO 

3 

m 

ON 

o 

00 

m 

CM 

r-i 

rH 

o 

CO 

m 

CM 

o 

en 

00 

m 

m 

m 

CM 

co 

m 

^T 

2 

ON 

00 

o 

en 

n© 

ih 

rH 

vO 

m 

m 
CM 

o 

CM 

00 

vr 

o 

<T 

00 

CO 

CM 

3 

00 

ON 

o 

-3- 

-T 

CM 

<-t 

^-t 

00 

CO 

m 

CM 

o 

en 

CO 

en 

ON 

CO 

o 

en 

-T 

El] 

o 

nO 

m 

o 

r- 

rH 

o 

Z 

m 

CM 

o 

en 

ON 

CM 

P*. 

«* 

<-* 

vO 

00 

no 
m 

CM 

o 

en 

o 

en 
ao 

m 

r- ( 

CM 

en 

r4 

•3- 

>T 

z 

vO 

ON 

o 

m 

P^ 

CM 

in 

CM 

m 

i—t 

ON 

CD 

c 

a. 

o 

S         "H          u 

>* 

S-*. 

C 

C 

•H 

CO              rH               CU 

C 

s*s 

o 

o 

U 

)H 

O               rH               J= 

<u 

>^ 

•H 

<U   >H     CD 

CO 

CO 

rH            iH             CD 

o 

u 

u  ^ 

ao  jj   co 

M 

•H     U 

^        JS        -a 

JS 

CU 

CJ 

CO       U 

CHS 

5>S    -H 

<-t    V 

Cd          CU           < 

H 

a. 
0 

0) 

a. 

CD 

0)  w 

rH 

CO    ^3    rH 

OS     C    U 

o 

rH 
■H 
U 

O    > 

(uoxiTSodiaoo 

Z) 

-u    o 

<J3TTaC      TTfl 

e 

00 

< 

Cd 

o 

=> 

s>s 

O  rH  JS 


as  clayey,  montraorillonitic,  acid,  frigid,  shallow  usitc  Torriorthents  and 
ustic  Torriorthents,  respectively.   Both  soils  are  classified  as  clays  and 
have  clay  contents  as  high  as  50  percent.   They  are  excessively  drained, 
with  slow  to  very  slow  permeability  and  having  medium  or  rapid  runoff 
potential.   Vegetation  consists  of  short  grasses  and  juniper. 

Range  use  in  the  study  area  consisted  of  six  allotments,  including  three 
season-long  grazing  systems  and  three  rest-rotation  systems.   Grazing 
characterisitcs  for  individual  plots  are  summarized  in  Table  2. 

RESULTS  AND  DISCUSSION 

Data  for  individual  runs  on  each  plot  are  presented  in  Appendix  I.   Summary 
data  for  the  14  plots  on  the  Phillips-Elloam  complex  and  the  seven  plots  on 
the  Dilts-Julin  association  are  provided  in  Table  3.   Final  infiltration 
rates  on  the  Phillips-Elloam  complex  averaged  0.53  in./hr  for  the  wet  runs. 
Final  infiltration  rates  were  not  reached  on  dry  runs  on  this  soil  complex. 
Final  infiltration  rates  on  the  Dilts-Julin  complex  averaged  0.93  in./hr 
and  0.53  in./hr  for  dry  and  wet  runs,  respectively.   Thus,  there  was  no 
difference  in  final  infiltration  rate  for  wet  runs  between  the  Dilts-Julin 
association  and  the  Phillips-Elloam  complex. 

Average  sediment  yield  from  dry  and  wet  runs  on  the  Phillips-Elloam  complex 
averaged  6.7  tons/mi^  and  14.0  tons/mi  ,  respectively.   Average  sedi- 
ment yields  on  the  Dilts-Julin  association  averaged  91.4  tons/mi^  and 
144.5  tons/mi^  for  dry  and  wet  runs,  respectively.   The  average  sediment 
yields  for  wet  runs  were  significantly  (a<  .000)  higher  for  the  Dilts-Julin 
complex  than  the  Phillips-Elloam  association  (Table  3).   Sediment  yield 
data  are  dependent  on  many  rainfall,  soil,  slope,  plot  size,  and  cover 
variables,  and  thus  should  only  be  considered  as  an  index  for  a  particular 
siteV 

A  significant  linear  relationship  (a<  .05)  was  found  between  final  infil- 
tration rate  (fc)  and  total  vegetative  cover  for  dry  runs  on  the  Phillips- 
Elloam  complex  (Fig.  3).   The  relationship  was  not  significant  for  wet  runs 
on  either  the  Phillips-Elloam  complex  (Fig.  3)  or  the  Dilts-Julin  associ- 
ation (Fig.  4). 
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The  relationships  presented  should  not  be  extrapolated  for  general  planning 
purposes.   Other  variables,  including  local  differences  in  soils  (including 
compaction),  vegetative  composition,  and  micro-relief  also  affect  infiltra- 
tion.  In  addition,  there  was  not  a  uniform  distribution  of  percent  cover 
within  the  range  of  cover  conditions  tested.   This  could  result  in  a 
spurious  regression  fit.   Finally,  a  number  of  factors  can  affect  the 
accuracy  and  replicability  of  the  experimental  technique,  including  wind 
and  equipment  performance. 
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%  of  Basal  Z   of  Canopy* 
Cover        Cover 


Schedonnardus 
paniculatus 
Selaginella 
Bouteloua  gracilis 
Arenaria 
Poa  secunda 
Opuntia 

Atriplex  nuttallii 
Carex 

Acacia  latifolia 
Plantago 
All  others 


1.0 
12.0 
19.5 
1.5 
2.0 
0.5 
1.0 
2.0 
0.5 
1.0 
6.0 


1.0 
9.0 

21.5 
1.5 
3.0 
0.5 
1.5 
2.0 
4.0 
0.5 

12.5 


*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDROLOGIC  DATA 
Run       Date 

Total 

Q,  in 

0.31 

0.69 

Total 

P,  in 

1.40 

1.50 

Q/P 
0.22 
0.46 

Sediment 

Yield 
tons/mi2 

25.6 
32.0 

Final 
Infiltration 
in/hr 

Pre-run 
%   Soil 
Moisture 
by  weight 

dry  (1)    7/14/79 
wet  (2)     7/15/79 

SOILS  AND  VEGETATION 

0.35 

11.2 
18.2 

Range 
Condition  7.   Slope 
28        4.0 


Soil  Series  -  %  Composition 

Elloam   Phillips   Absher   Thoeny 
b5        2       18      15 


Cover  Characteristics 


Species  Composition 


%   Basal 

%  Canopy* 

Z   of  Basal 

%  of  Canopy* 

Cover 

Cover 
28.5 

Cover 
36.0 

Species 

Cover 

Cover 

Vegetation 

Selaginella 

8.5 

8.0 

Bare 

16.5 

16.5 

Bouteloua  gracilis 

12.5 

16.0 

NP  Litter 

5.5 

2.5 

Poa  secunda 

4.0 

5.5 

Per  Litter 

38.5 

34.0 

Plantago 

0.5 

0.5 

Gravel 

11.0 

11.0 

Carex 

0.5 

1.0 

Opuntia 

0.5 

0.5 

Koeleria  cristata 

0.5 

0.5 

Arenaria  franklinii 

1.5 

3.0 

Sitanion  hystrix 

0.0 

0.5 

Stipa  comata 

0.0 

0.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC  DATA 


Pre-run 


Run 

Date 

Total 

Q,  in 

0.35 

0.26 

Total 

P,  in 

1.55 

1.55 

Q/P 
0.23 
0.17 

Sediment 

Yield 
tons/mi2 

6.4 

6.4 

Final 
Infiltration 
in/hr 

%   Soil 
Moisture 
by  weight 

dry  (1) 
wet  (2) 

SOILS  AND 

7/16/79 
7/17/79 

VEGETATION 

0.85 
0.25 

2.2 
15.5 

Range 
Condition   %  Slope 
39        6.5 


Soil  Series  -  %   Composition 

Elloam  Phillips   Absher   Thoeny 
53       25       11       11 


Cover  Characteristics 


Species  Composition 


Cover 


%  Basal    %  Canopy* 
Cover      Cover 


Species 


%  of  Basal   %  of  Canopy* 
Cover        Cover 


Vegetation 

38.5 

57.5 

Sphaeralcea  coccinea 

0.5 

1.0 

Bare 

14.5 

11.5 

Bouteloua  gracilis 

17.5 

21.0 

NP  Litter 

18.0 

12.0 

Agropyron  smithii 

1.5 

1.5 

Per  Litter 

29.0 

19.0 

Koeleria  cristata 

1.0 

0.5 

Gravel 

0.0 

0.0 

Selaginella 

6.0 

4.5 

Sitanion  hystrix 

0.5 

0.5 

Opuntia 

1.0 

3.5 

Poa  secunda 

4.5 

6.0 

Festuca  octoflora 

3.5 

8.5 

Plantagc 

2.0 

5.5 

All  others 

0.5 

5.0 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0G1C  DATA 

Sediment 

Final 

Pre-run 
%  Soil 

Total 

Total 

Yield 

Infiltration 

Moisture 

Run       Date 

Q,  in 
0.03 

P,  in 
1.57 

Q/P 
0.02 

tons/mi^ 
0.6 

in/hr 

by  weight 

dry  (1)    7/18/79 

— 

3.9 

wet  (2)     7/19/79 

0.37 

1.65 

0.22 

6.4 

1.15 

17.4 

SOILS  AND  VEGETATION 

So: 

.1  Series  - 

%  Composition 

Range 

Condition  X   Slope 

Elloam  Phillips   Absher  Thoen; 

f 

61        3.4 

19 

25 

9      32 

Cover  Characteristics 

Species  Composition 

Cover 


'/.   Basal    7a   Canopy* 
Cover      Cover 


Vegetation 

38.4 

58.4 

Bare 

9.5 

7.9 

NP  Litter 

15.8 

10.0 

Per  Litter 

33.7 

21.1 

Gravel 

2.6 

2.6 

Species 


Poa  secunda 
Bouteloua  gracilis 
Agropyron  smithii 
Opuntia 
Selaginella 
Schedonnardus 
paniculatus 
Stipa  comata 
Arenaria  franklinii 
Koeleria  cristata 
Carex 
All  others 


7„   of  Basal  %   of    Canopy* 
Cover        Cover 


2.1 
13.1 
4.7 
0.5 
7.9 

1.6 
5.3 
2.1 
6.3 
3.  1 
11.6 


2 , 

6 

10. 

5 

2. 

1 

0. 

5 

9. 

0 

0. 

5 

3. 

7 

0, 

5 

4. 

7 

1. 

0 

3, 

0 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC  DATA 
Run       Date 

Total 

Q,  in 

0.01 

0.26 

Total 

P,  in 

1.44 

1.57 

Q/P 
0.01 
0.17 

Sediment 

Yield 
tons/mi" 
0.6 
25.6 

Final 
Infiltration 

in/hr 

Pre-run 
%   Soil 
Moisture 
by  weight 

dry  (1)     7/21/79 
wet  (2)     7/22/79 

0.40 

4.7 
27.2 

SOILS  AND  VEGETATION 

Range 
Condition   %  Slope 
53        4.4 


Soil  Series  -  %  Composition 

Elloam  Phillips   Absher   Thoeny 
25       22        7      46 


Cover  Characteristics 


Species  Composition 


%  Basal 

%   Canopy* 

%   of  Basal 

%   of  Canopy* 

Cover 

Cover 

45.0 

Cover 

Species 

Cover 

Cover 

Vegetation 

64.0 

Bouteloua  gracilis 

23.0 

23.5 

Bare 

11.5 

7.5 

Koeleria  cristata 

4.0 

6.0 

NP  Litter 

9.5 

5.5 

Phlox 

1.5 

1.0 

Per  Litter 

34.0 

23.0 

Carex 

2.5 

1.0 

Gravel 

0.0 

0.0 

Agropyron  sraithii 

1.0 

9.0 

Selaginella 

7.5 

6.5 

Plantago 

1.0 

1.5 

Stipa  comata 

1.0 

8.0 

Opuntia 

0.5 

0.5 

Arenaria  franklinii 

1.0 

2.0 

Al  1  others 

2.0 

5.0 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0G1C 

DATA 

Sediment 

Final 

Pre-i 
Z   S( 

run 
3il 

Total    Tot 

al 

Yield 

Infiltration 

Moisture 

Run 

Date 

Q,  in   P, 

0.02     1. 

in 
60 

Q/P   tons/mi2 
0.01     1.9 

in/hr 

by  weigl 
8.1 

it 

dry  (1) 

7/23/79 

— 

wet  (2) 

7/24/79 

0.37    1. 

56 

0.24     2.6 

0.60 

24 

.3 

SOILS  AND  VEGETATION 

Soil  Series  -  % 

Composition 

Range 

Condition 

%  Slope 

Elloam  Phillips 

Absher 

Thoenv 

42 

2.5 

25       15 

11 

49 

Covei 

•  Characteristics 

Species  Composition 

%  Basal 

%   Canopy* 

7 

;  of  Basal 

%  of  Canopy* 

Cover 

Cover 
46.0 

Cover 

Species 

Cover 

Cover 

Vegetation 

67.0 

Bouteloua  gracilis 

23.5 

32.5 

Bare 

10.0 

4.0 

Selaginella 

9.5 

8.0 

NP  Litter 

15.0 

9.5 

Poa  secunda 

2.0 

6.5 

Per  Litter 

29.0 

19.5 

Stipa  comata 

0.5 

2.0 

Gravel 

0.0 

0.0 

Koeleria  cristata 

Agropyron  smithii 

Carex 

Phlox 

Moss 

Plantago 

All  others 

3.5 
2.5 
0.5 
1.0 
1.0 
0.5 
1.5 

6.0 
6.0 
0.5 
0.5 
1.0 
1.5 
2.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDROLOGIC 

DATA 

Pre-run 

Sediment 

Final 

% 

Soil 

Total   Tot 

al 

Yield      Infiltration 

Moisture 

Run 

Date 

Q,  in   P, 
0.16    1. 

in 
51 

Q/P  tons/mi2 
0.11     6.4 

in/hr 

by 

weight 

dry  (1) 

8/22/79 

— 

7.8 

wet  (2) 

3/23/79 

0.77     1. 

30 

0.59    19.2 

0.30 

25.4 

SOILS  AND  VEGETATION 

Soil  Series  -  % 

Composition 

Range 

Condition 

%  Slope 

Elloam  Phillips 

Absher 

Thoeny 

67 

6.0 

71       11 

13 

5 

Cover  Characteristics 

Species  Composition 

7.   Basal 

%  Canopy* 

Z 

of  Ba 

saJ 

%   of  Canopy* 

Cover 

Cover 
53.5 

Cover 

Species 

Cover 

Cover 

Vegetation 

61.0 

Lichen 

16.5 

13.5 

Bare 

25.5 

20.5 

Bouteloua  gracilis 

17.0 

19.0 

NP  Litter 

13.0 

11.5 

Poa  secunda 

5.5 

11.0 

Per  Litter 

8.0 

7.0 

Carex 

2.5 

3.5 

Gravel 

0.0 

0.0 

Selaginella 

Arenaria  franklinii 

Agropyron  smithii 

Phlox 

Opuntia 

Stipa  comata 

All  others 

5.5 
1.0 
3.5 
1.0 

0.5 
0.5 
0.0 

3.5 
1.5 
5.5 
1.0 

0.5 
0.5 
1.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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DATA 

Sediment 

Final 

Pr 

o/ 

2-run 
Soil 

Total   Tot 

al 

Yield      : 

infiltration 

Moisture 

Run 

Date 

Q,  in   P, 

0.22    1. 

in 

57 

Q/P   tons/mi2 
0.14      1.3 

in/hr 

by 

weig' 
3.4 

it 

dry  (1) 

8/25/79 

— 

wet  (2) 

8/26/79 

0.27     1. 

60 

0.17    19.2 

0.45 

20.5 

SOILS  AND  VEGETATION 

Soil  Series  -  % 

Composition 

Range 

Condition 

%  Slope 

Elloam  Phillips 

Absher 

Thoeny 

56 

3.5 

60        4 

4 

32 

Cover  Characteristics 

Species 

Composition 

%  Basal 

%  Canopy* 

o  of  Basa. 

t   of  Canopy* 

Cover 

Cover 
45.0 

Cover 

Species 

Cover 

Cover 

Vegetation 

59.0 

Selaginella 

16.0 

12.0 

Bare 

11.5 

9.5 

Bouteloua  gracilis 

10.0 

17.5 

NP  Litter 

13.5 

8.0 

Moss 

1.5 

1.5 

Per  Litter 

29.5 

23.0 

Lichen 

9.5 

7.0 

Gravel 

0.5 

0.5 

Koeleria  cristata 

Poa  secunda 

Antennaria 

Stipa  comata 

Phlox 

Arenaria  franklinii 

All  others 

2.5 

2.0 
0.5 
1.0 
0.5 
1.5 
0.0 

3.5 

5.0 
0.5 
2.5 
1.5 
1.5 
6.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDROLOGIC  DATA 

Sediment 

Final 

Pre-run 
%  Soil 

Total 

Total 

Yield 

Infiltration 

Moisture 

Run       Date 

Q,  in 

0.02 

P,  in 
1.61 

Q/P 
0.01 

tons/mi2 
1.9 

in/hr 

by  weight 

dry  (1)    8/27/79 

— 

7.6 

wet  (2)    3/23/79 

0.55 

1.69 

0.33 

— 

0.75 

23.3 

SOILS  AND  VEGETATION 

Range 
Condition   %  Slope 
65        2.0 


Soil  Series  -  %  Composition 

Elloam   Phillips   Absher   Thoeny 
28       44        0      28 


Cover  Characteristics 


Species  Composition 


7,   Basal 

%  Canopy* 

7,   of  Basal 

%  of  Canopy* 

Cover 

Cover 
58.5 

Cover 

Species 

Cover 

Cover 

Vegetation 

73.5 

Poa  secunda 

3.5 

5.5 

Bare 

4.0 

2.5 

Selaginella 

22.5 

15.0 

NP  Litter 

6.5 

5.0 

Bouteloua  gracilis 

20.0 

23.5 

Per  Litter 

31.0 

19.0 

Phlox 

1.5 

1.5 

Gravel 

0.0 

0.0 

Arenaria  franklinii 

2.0 

4.5 

Unidentified  forb 

1.5 

2.5 

perennial 

Agropyron  smithii 

1.5 

8.0 

Stipa  comata 

4.0 

7.5 

Opuntia 

1.0 

1.0 

Koeleria  cristata 

1.0 

1.0 

All  others 

0.0 

3.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC  DATA 

Sediment 

Final 

Pre-run 
X   Soil 

Total 

Total 

Yield 

Infiltration 

Moisture 

Run       Date 

Q,  in 
O.OA 

P,  in 
1.40 

Q/P 
0.03 

tons/mi*- 

in/hr 

by  weight 

dry  (1)    8/29/79 

1.75 

7.9 

wet  (2)    3/29/79 

0.38 

1.53 

0.25 

2.6 

— 

15.4 

SOILS  AND  VEGETATION 

Range 

Condition  %  Slope 

37  5.0 

Cover  Characteristics 


Soil  Series  -  %   Composition 

Elloam   Phillips   Absher   Thoeny 
30       23        8      39 

Species  Composition 


%  Basal 

%  Canopy* 

7a   of  Basal 

7,   of  Canopy* 

Cover 

Cover 
39.0 

Cover 
56.5 

Spec: es 

Cover 

Cover 

Vegetation 

Selaginella 

12.5 

10.0 

Bare 

16.0 

10.5 

Bouteloua  gracilis 

20.0 

23.5 

NP  Litter 

6.0 

4.0 

Poa  secunda 

4.0 

8.5 

Per  Litter 

39.0 

29.0 

Agropyron  smithii 

0.5 

3.5 

Gravel 

0.0 

0.0 

Opuntia 

0.5 

0.5 

Carex 

1.5 

3.0 

Stipa  comata 

0.0 

2.0 

Arenaria  franklinii 

0.0 

0.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC  DATA 
Run       Date 

Total 

Q,  in 

0.62 

0.57 

Total 

P,  in 

1.50 

1.69 

Q/P 
0.41 
0.34 

Sediment 

Yield 
tons/mi2 

102.4 
166.4 

Final 
Infiltration 
in/hr 

Pre-run 
Z   Soil 
Moisture 
by  weight 

dry  (1)    9/20/79 
wet  (2)    9/20/79 

SOILS  AND  VEGETATION 

0.70 
0,27 

9.1 
18.2 

Range  Soil    Texture      Range 

Condition  %  Slope    Series    Class    Site 

43 


6.8 


Dilts 


clay     Shallow  Clay 


Cover  Characteristics 


%  Basal 

X 

Canopy* 

Cover 

Cover 
2.1 

Cover     | 

Vegetation 

14.3    j 

Bare 

69.3 

56.4     | 

NP  Litter 

20.0 

20.0    | 

Per  Litter 

6.4 

7.1     i 

Gravel 

2.1 

2.1     1 

Species  Composition 


Species 


Carex  geophila 
Rosa  woodsii 
Koeleria  cristata 
Calamovilfa  longifolia 
Unidentified  forb  annual 


*  Determined  from  first  hit  data  using  a  point  frame. 


%  of  Basal  %   of  Canopy* 
Cover        Cover 
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HYDR0L0GIC  DATA 


Run 


dry  (1) 
wet  (2) 


Date 
9/21/79 
9/22/79 


Pre-run 

Sediment 

Final 

%  Soil 

Total 

Total 

Yield 

Infiltration 

Moisture 

Q,  in 

P,  in 
1.56 

Q/P 
0.07 

/  •  2 

tons /mi 

38.4 

in/hr 

bv  weight 

0.11 

1.70 

17.0 

0.  13 

1.43 

0.13 

64.0 

1.30 

23.8 

SOILS  AND  VEGETATION 


Range 

Condition 

17 


%  Slope 
6.0 


Soil 
Series 
Dilts 


Texture 
Class 

clay 


Range 
Site 


Shallow  Clav 


Cover  Characteristics 


Species  Composition 


%  Basal 

%  Canopy*   I 

Cover 

Cover 

4.0 

Cover 

Vegetation 

33.5     1 

Bare 

42.0 

34.0     1 

NP  Litter 

20.0 

16.5     I 

Per  Litter 

31.5 

13.5     | 

Gravel 

2.5 

2.5     I 

Species 


Carex  geophila 

Juniperus  horizontalis 

Andronogon  scoparius 

Lichen 

Calamovilfa  longifolia 


Z   of  Basal  %   of  Canopy* 
Cover        Cover 


0.5 

1.0 

2.5 

30.5 

0.5 

1.0 

0.5 

0.5 

0.0 

0.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC 
Run 

DATA 
Date 

Total 

Q,  in 

0.60 

0.14 

Total 

P,  in 

1.59 

1.65 

Q/P 
0.38 
0.08 

Sediment 

Yield 
tons/mi- 

243.2 

281.6 

Final 
Infiltration 
in/hr 

Pre-run 

%  Soil 

Moisture 

by  weight 

dry  (1) 
wet  (2) 

9/23/79 

9/24/79 

0.80 
0.40 

11.7 
19.9 

SOILS  AND 

VEGETATION 

Range 

Condition 

%  Slope 

Soil 
Series 

Texture 
>    Class 

Range 
Site 

Dilts 
Cover   Characteristics 


clay 


Shallow  Clay 

Species  Composition 


Cover 


Vegetation 

Bare 

NP  Litter 

Per  Litter 

Gravel 


%  Basal 
Cover 

0.5 

74.0 

16.5 

8.5 

0.5 


%  Canopy* 
Cover 

12.5 

65.5 

16.0 

5.5 

0.5 


Species 


%  of  Basal  %   of  Canopy* 
Cover        Cover 


Agropyron  sraithii 
Juniperus  horizontalis 
Unidentified  forb  annual 
Carex  geophila 
Calamovilfa  longifolia 
Andropogan  scoparius 


0.5 

1.0 

0.0 

8.0 

0.0 

1.5 

0.0 

1.0 

0.0 

0.5 

0.0 

0.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDROLOGIC  DATA 
Run       Date 

Total 

Q,  in 
0.43 
0.  10 

Total 

P,  in 

1.57 

1.58 

Q/P 
0.27 
0.06 

Sediment 

Yield 
tons/mi2 

134.4 

294.4 

Final 
Infiltration 

in/hr 

Pre-run 

%   Soil 

Moisture 

by  weight 

dry  (1)    9/25/79 
wet  (2)    9/26/79 

0.65 
0.45 

10.5 
19.6 

SOILS  AND  VEGETATION 

Range  Soil    Texture      Range 

Condition  X   Slope    Series    Class    Site 

21        7.3      Dilts     clay     Shallow  Clay 


Cover  Characteristics 


7.   Basal 

% 

Canopy*   1 

Cover 

Cover 
1.5 

Cover     | 

Vegetation 

10.5     1 

Bare 

66.0 

60.5     I 

NP  Litter 

13.5 

18.0     I 

Per  Litter 

13.5 

10.5     I 

Gravel 

0.5 

0.5     I 

Species  Composition 


Species 


7,   of  Basal  %   of  Canopy* 


Juniperus  horizontalis 
Carex  geophila 
Rosa  woodsii 
Andropogon  scoparius 


Cover 


Cover 


1.0 

4.5 

0.5 

4.0 

0.0 

0.5 

0.0 

1.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC  DATA 

Total 

Q,  in 

0.38 

0.75 

Total 

P,  in    Q/P 
1.62   0.23 
1.53   0.49 

Sediment 
Yield 

tons/mi2 

51.2 
44.8 

Final 
Infiltration 
in/hr 

Pre-run 

Run       Date 

%  Soil 
Moisture 
by  weight 

dry  (1)    10/17/79 
wet  (2)    10/13/79 

1.10 
0.50 

8.3 
16.5 

SOILS  AND  VEGETATION 

Range 
Condition   %  Slope 

Soil 
Series 

Texture 
,    Class 

Range 
Site 

Julin     clay     Shallow  Clay 


Cover  Characteristics 


Species  Composition 


Cover 


Vegetation 

Bare 

NP  Litter 

Per  Litter 

Gravel 


%  Basal 
Cover 

15.8 
59.8 
13.9 
10.5 
0.0 


%   Canopy* 
Cover 

43.1 

44.0 

9.1 

3.3 

0.0 


Species 


Juniperus  horizontalis 
Carex  geophila 
Koeleria  cristata 
Andropogon  scoparius 
Calamagrostis  montanensis 


%   of  Basal  %   of  Canopy* 
Cover        Cover 


12.0 

22.2 

3.3 

18.2 

0.5 

0.5 

0.0 

0.5 

0.0 

1.4 

Determined  from  first  hit  data  using  a  point  frame. 
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HYDR0L0GIC  DATA 
Run       Date 

Total 

Q,  in 

0.86 

0.09 

Total 

P,  in 

1.69 

1.84 

Q/P 
0.51 
0.05 

Sediment 

Yield 
tons/mi^ 

51.2 

76.8 

Final 
Infiltration 
in/hr 

Pre-run 
%  Soil 
Moisture 

by  weight 

dry  (1)    10/19/79 
wet  (2)    10/21/79 

0.65 

0.25 

10.8 
20.4 

SOILS  AND  VEGETATION 

Range 
Condition  Z   Slooe 

Soil 
Series 

Texture 
i    Class 

Range 
Site 

20 


4.7 


Dilts 


clay     Shallow  Clay 


Cover  Characteristics 


Species  Composition 


%  Basal 

%  Canopy* 

Cover 

Cover 
8.3 

Cover 

Vegetation 

26.1     I 

Bare 

60.6 

49.5     I 

MP  Litter 

20.2 

16.1     I 

Per  Litter 

9.2 

6.4     | 

Gravel 

1.8 

1.8     I 

Species 


Calamagrostis  rubescens 
Carex  geophila 
Juniperus  horizontalis 
Calamagrostis  montanensis 
Andropogon  scoparius 
Rosa  woodsii 
Koeleria  cristata 


%  of  Basal   %  of  Canopy: 
Cover        Cover 


0.5 

0.5 

1.8 

8.2 

5.5 

12.4 

0.5 

2.3 

0.0 

1.8 

0.0 

0.5 

0.0 

0.5 

*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDROLOGIC  DATA 
Run       Date 

Total 

Q,  in 

0.04 

0.67 

Total 

P,  in 

1.62 

1.68 

0/P 
0.02 
0.40 

Sediment 

Yield 

/  .  2 

tons/mi" 

19.2 
83.2 

Final 
Infiltration 

in/hr 

Pre-run 
%   Soil 
Moisture 
bv  weight 

dry  (1)    10/22/79 
wet  (2)    10/23/79 

0.00 
0.55 

15.3 
29.7 

SOILS  AND  VEGETATION 

Range 

Condition  %   Slope 

Soil    Texture 
Series    Class 

Range 
Site 

75        7.0      Dilts 
Cover  Characteristics 


clay     Shallow  Clay 

SDecies  Composition 


Z   Basal 

%  Canopy* 

Cover 

Cover 
18.0 

Cover 

Vegetation 

41.5 

Bare 

43.0 

34.5 

NP  Litter 

32.0 

19.5 

Per  Litter 

2.0 

0.5 

Gravel 

5.0 

4.0 

Species 


Carex  geophila 
Unidentified  forb 

Derennial 
Agropyron  smithii 
Andropogon  scoparius 
Rosa  woodsii 
Eriogodium 

Calamovilfa  longifolia 
Calamagrostis  montanensis 
Sitanion  hystrix 
Melilotus  officinalis 
All  others 


%   of  Basal  %   of  Canopy* 
Cover        Cover 


0.5 

1.0 
2.0 
13.0 
0.5 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 


1.0 

2.0 
6.0 
23.5 
1.0 
2.0 
2.0 
1.0 
1.0 
0.5 
1.5 


*  Determined  from  first  hit  data  using  a  point  frame. 
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HYDROLOGIC  DATA 
Run       Date 

Total 

Q,  in 

0.35 

0.57 

Total 

P,  in 

1.78 

2.08 

0/P 
0.20 
0.27 

Sediment 

Yield 
tons/mi 

25.6 

Final 
Infiltration 
in/hr 

Pre-run 
%  Soil 
Moisture 
by  weight 

dry  (1)    10/24/79 
wet  (2)    10/24/79 

1.45 
1.15 

14.5 
18.9 

SOILS  AND  VEGETATION 

Range 
Condition   %  Slope 
92        5.4 

Soil  Series  - 

Elloam  Phillips 
30       45 

%   Composition 

Absher  Thoenv 
2      23 

Cover  Characteristics 

Species  Composition 

Cover 


%  Basal    %  Canopy* 
Cover      Cover 


Vegetation 

63.5 

76.6 

Bare 

1.5 

1.0 

NP  Litter 

28.9 

17.3 

Per  Litter 

6.1 

5.1 

Gravel 

0.0 

0.0 

Species 


Bouteloua  gracilis 

Selaginella 

Stipa  comata 

Agropyron  smithii 

Poa  secunda 

Arenaria  franklinii 

Koeleria  cristata 

Lichen 

Plantago 

Phlox 

Eucalyptus  largiflovens 


%  of  Basal  %   of  Canopy* 
Cover        Cover 


6.1 

26.9 

17.2 

15.2 

3.5 

2.5 

2.5 

0.5 

0.5 

0.5 

1.0 


3, 

1 

46. 

2 

5. 

i 
.1 

5. 

1 

1, 

5 

0, 

5 

1. 

5 

0. 

5 

0. 

0 

0. 

0 

0. 

0 

*  Determined  from  first  hit  data  using  a  point  frame. 


